Dnmt3a2: a hub for enhancing cognitive functions.
The mechanisms responsible for fear memory formation and extinction are far from being understood. Uncovering the molecules and mechanisms regulating these processes is vital for identifying molecular targets for the development of novel therapeutic strategies for anxiety and fear disorders. Cognitive abilities require the activation of gene expression necessary to the consolidation of lasting changes in neuronal function. In this study we established a key role for an epigenetic factor, the de novo DNA methyltransferase, Dnmt3a2, in memory formation and extinction. We found that Dnmt3a2 overexpression in the hippocampus of young adult mice induced memory enhancements in a variety of situations; it converted a weak learning experience into long-term memory, enhanced fear memory formation and facilitated fear memory extinction. Dnmt3a2 overexpression was also associated with the increased expression of plasticity-related genes. Furthermore, the knockdown of Dnmt3a2 expression impaired the animals' ability to extinguish memories, identifying Dnmt3a2 as a key player in extinction. Thus, Dnmt3a2 is at the core of memory processes and represents a novel target for cognition-enhancing therapies to ameliorate anxiety and fear disorders and boost memory consolidation.